% while rounding up the total weight of fruit yield 1.0 kg substrate was 258.04, 125.0, 226.0, 198.0 and 257.0 
INTRODUCTION
Mushrooms are fleshy saprophyte fungi and it found growing on damp rotten log of wood trunk of trees, decaying organic matter and in damp soil rich in organic substances. Edible mushrooms are highly nutritious and can be compared with eggs, milk and meat (Mata et al 2005) .The content of essential amino acids in mushroom is high and close to the need of the human body. Mushroom is easily digestible and it has no cholesterol content.
The Oyster mushroom belongs to the genus Pleurotus. They have a high saprophytic colonizing ability and can grow on virtually and agricultural waste. They rank among the top six mushrooms produced in the world. The consumption and production of edible mushrooms in developing countries have occurred for many years, but there has been an up surge of interest in cultivation of Oyster mushroom in the last decade as it is relatively easy to grow. Because of their spicy flavor and their medical effects in reducing plasma cholesterol these are widely consumed in Europe, China USA and Japan.
Cultivation of Pleurotus sp. reaches to the second largest in amount after Agaricus bisporus. Recently then being a growing interest in Pakistan to cultivate them on different readily available agricultural wastes (Hassan, et al 2011) . Although, almost every kind of lignocelluloses are likely to be used as substrate for the cultivation of Pleurotus sp., the main and co-substrate differ among countries and even regions based on available abundance and lower prizes (Belewu, 2003) .
cultivation of oyster mushroom. P. ostreatus mycelia grew very well on wide range of these cellulose wastes. RS, RH, WS, BS as well as CW all supported good growth and fast mycelia extension of the mushroom.
During an investigation for the cultivation of mushroom on agricultural residues, it was found that rice straw, wheat straw, sawdust, cotton waste, barley straw, and bagasse were suitable substrates for the cultivation of edible mushrooms (Wenjie, et al 2013) .
The aim of this study is to cultivate the P. ostreatus on different agricultural wastes which would there after minimize the pollution problems created due to the agricultural wastes. Utilization of low cost agro wastes for valuable end product will lead to develop low cost cultivation technology for rural community, which in turn would be a step forward to elevate poverty in Pakistan. Bhatti et al (2007) .
MATERIAL AND METHOD
Establishing mycelial culture and spawn: To establish the mycelial culture of the mushroom Potato dextrose agar (PDA) medium was employed. The mycelium from PDA slant was used for spawn production. Sorghum and barley grains were washed in water and boiled 15 minutes. The boiled grains then placed on a sieve to drain, after which they were spread on a clean plastic sheet to dray. These grains were impregnated by calcium carbonate; these coated grains were kept in a well cleaned and drained jam jar. The jars were covered with cotton plugged and latter autoclaved at 121 o C for 20 minutes after which jars were cooled at room temperature. The cooled spawn of P.ostreatus was distributed evenly over the surface. The jars were then incubated at 25 + 1 o C in a ventilated incubator for 8 to 12 days. Each jar was shaken thoroughly by hand periodically to distribute the mycelia to the grains.
I. Experiment
Preparation of the substrates and their spawning: The substrates included wheat straw, barley straw, paddy straw and rice husk and cotton waste. The wheat straw, barley and paddy straw and rice husk were obtained from the agricultural farm of Seihkupura, cotton waste was procured from local market. Every fresh substrate was dried before any degradation process throughout the study. Paddy, barley and wheat straw were chopped into 5 to 8 cm long pieces, paddy husk and cotton wastes were used as such. Each substrate was then soaked in water for 24 h separately, for moisture absorption and tendering. The substrates were then placed on wire sieves to drain.
The moist substrate were fortified with nitrogen supplement i.e. chick pea powder at 4 % (w/w) of the dry weight of the respective substrate. After fortification, the substrates were divided in to 200g, 300g, and 1kg lots. These substrates were packed in separate transparent polyethylene bags (heat resistant). 10 bags of each substrate were prepared. The substrates were autoclaved at 121oC for 20 minutes. After autoclaving, the substrates were cooled to room temperature. The spawn of P. ostreatus was distributed consistently over the surface of the substrates. The spawn was added at 2% (w/w) of the substrate in each case.
II. Experiment
All the aforementioned agro wastes were treated with 1.25 % sodium hydroxides or sulphuric acid. Clean and dried agro wastes were socked in 1.25 % alkali or acid overnight separately, after soaking each material was washed thoroughly with tap water followed by double distilled water until it become neutral (pH 7). 150g, 200g and 300g of each substrate was filled in polythene bags (8 x 12 and 9.5 x 7 inches) after adjusting the moisture contents. All the bags were autoclaved at 121oC for 20 minutes. Each bag was aseptically inoculated with 2% (w/w) spawn. A plastic pipe with cotton plugs was introduced in all bags for ventilation. All bags were incubated in the incubator at 25+1oC for 22 days. Spawn running and fructification: The bags containing spawned substrates were placed on shelves in a disinfected spawn running / fructification room had a concrete floor. The spawn running room was kept humid by pouring / sprinkling of water every day on the floor. The humidity, temperature and light of the spawn running room were monitored daily. Substrates were subjected to fructification conditions when time taken to reach this stage was the mycelium had sufficiently colonized, 18d on paddy straw and cotton waste, 19d on barley straw and 20 d on wheat straw and bagasse. The spawn running longer then 22d resulted in mycelial degeneration (i.e. hyphae collapsed and patches of substrates become visible again. Fructification conditions included opening of bags to provide more light and ventilation). Under these condition two days were allowed for pin head formation. Temperature in the spawn running room was monitored 24-26 oC along with relative humidity of 73-78% and light at only 1.01 m/ sqf provided by cool white fluorescent lights.
Harvesting of fruiting bodies and comparison of biological efficiencies on different substrates:
Fruiting bodies were harvested when it completely mature (2-3 days of emerging). The substrates were incubated under the same conditions for another 7 days after each harvesting for second and third flushes. Mushroom from different substrates and treatments were kept separately for fresh weight measurements. The biological efficiencies (B.E) were calculated following (Khare, et al 2010) .
Extend of utilization of substrate was determined by the following methods: Analysing of the substrates before spawning and after harvesting. The parameters of analysis included: Moisture, dry matter, ash content, fat, protein, soluble protein, crude fiber, lignin, cellulose and hemi cellulose of the substrates.
All samples were dried for 24 h in an oven at 105 oC. They were then ground and sieved through 5 mm mesh. Each sample was stored separately in dry and clean bottle with airtight lid in a refrigerator until analyzed.
Substrates fiber was analyzed according to Goering and Van Soest (1970) . Fiber content was determined by analyzing the acid-detergent fraction (ADF), which is the lignocellulosic fraction of the substrate, followed by analyzing the neutral detergent fraction (NDF), which includes lignin, cellulose and hemi cellulose fractions of the substrate. The hemi cellulose content of the substrate then is obtained by subtracting ADF from NDF. Lignin and cellulose content of the substrate were determined according the methods of Kurschner (1930) and ASTM (1961). The total substrate nitrogen content was determined according to Markham (1942 
RESULTS AND DISCUSSION
Of the five substrates used, the highest mushroom fresh weights were produced on rice straw followed by cotton waste supplement with 4 % organic nitrogen i.e. chickpea powdered (CP) as nitrogen source ( Fig. 1 and Table lll) . RS and CW gave appreciable yield of the mushroom mycelium. This result agrees with the report of Fasidi (1996) . He reported that rice straw, wheat straw, cotton waste and rice husk as the natural substrate on which Volvariella esculenta grew very well. RS and CW are good for the production of P. ostreatus because of this richness in vitamins which are good stimulants for high mushroom yield. WS and BS were also best for P. ostreatus growth (Rana, et al 2007) . Similarly; the highest number of fruiting bodies per bag was recorded on rice straw and cotton wastes (Fig 2) . Wheat straw supplement with 4 % chick pea powder was the second best harvest ( Table-lll ). An average of 226-286 g fresh weight mushroom was harvested per kg dry weight substrate in this treatment and the B.E was 22.6 -28.60 % and no. of fruit bodies was 59-78 (Fig l, ll & lll) . Whereas the third best harvest was obtained on barley straw with 4 % chick pea powder as the nitrogen supplement (198-226.932 g; B.E 21.628 -26.69%) (Fig. 1 ll & lll, Table 1and lll) . Likewise, in case of rice husk waste the average fresh weight of the mushrooms was 125-15039 g per kg dry weight substrates (B.E 9.51-15.04 %), (Table-l & Fig lll) . The number of fruit bodies was 37-51. It was also noted that the no. of fruit bodies, mycelial growth, B.E was less in unfortified substrates as compared to fortified and treated substrates in each case. Mycelia covered the RS in about 15 days while full colonization was observed within 20 days in both RS and CW. On the other hand complete colonization of mycelia occurred after 22-24 days in case of WS, BS and RH. Maximum growth was estimated from the rice straw and cotton waste (Table-l). The higher yield on RS and CW appeared to be due comparatively better availability of nitrogen and carbon from these substrates. So, RS and CW are recommended as best substrates for the cultivation of Oyster mushroom which is in agreement with the finding of Hami (1990) , who studied the Oyster mushroom cultivation on sawdust and found that P. ostreatus gave the maximum yield on these wastes. It also observed that when P. ostreatus grow on rice husk its mycelia yield is comparatively lower than other wastes (Table ll, lll lV & V). The lower yield on RH was due to the presence of silica compounds is another reason which makes the husk more resistant to fungal attack through their enzymic system (Chang, 1988) . The lower yield on RH was also due to the growth of saprophytic moulds.
The crop of P. ostreatus was harvested in three flushes. The maximum yield was obtained in first flush than the second and the third flush. This study agreed with the observation of Oei (2003) for Volvariella esculenta.
There was a reduction in the weight of the wastes used as substrate and this shows that the P. ostreatus has the ability to degrade lignocellulosic material during the idiophase stage followed by severe nitrogen and carbon depletion (Manson, et al 1989) . Biomass losses in rice straw, rice husk, wheat straw, barley straw, and cotton waste were (29.79-51.7, 16.89-24.07, 38.023-48.86, 30.0-35.34, and 33.40-50.79%) respectively, (Fig-l) which showed that degradation and solubilization of biomass was intense in case of each agricultural waste (Table ll, lll, lV & V). The crude and soluble protein, crude fiber, cellulose, hemicellulose and lignin contents of the untreated waste were different from the treated once, which is in agree with the report of Mata (2005) .The crude and soluble protein contents of the substrate treated and fortified agro wastes were significantly higher than untreated sample, due probably to the addition of fungal protein during solubilization and degradation (Table ll The fiber friction decreased significantly after the fungus growth as compared to the raw wastes. The decrease in fiber fraction could be due to the production of various enzymes during the vegetative and reproductive phases with lignocellulose degrading properties. The decreased in fiber content of the wastes were in RS 24. 23 To investigates the effects of acid and basic treatment of agro wastes on the growth of P. ostreatus mycelia are shown in Table V It was also found that acid and base treatment was most effective for the production of fruiting bodies. 1.25% acid and basic wash of the agro waste improved the fermentation process. 
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